INTERACTIONS INVOLVING ELEMENTARY EXCITATIONS IN FERROMAGNETIC SEMICONDUCTORS by SHAH, SURESH
Abstract
In same megnetic semiconductors one can visualise the presence of all three types of quasi particles i.e. electrons, phonons and magnons. While studies have been made on electronphonon and electron-magnon interactions separately in different kinds of solids, there does not seem to be any report of detailed investigations where the simul taneous interactions of electronphonon, electron-magnon and magnon-phonon are taken into account. Such studies seem to be worthwhile in view of Recent discoveries of some farromagnetic semiconductors (e.g. doped GdCr2Se4, etc). 
Chapter I In this Chapter we have reviewed important concepts leading to various mechanisms of magnetic coupling in solids. The properties of the two principle elementary excitations i.e. phonens and magnons are given in detail. After elucidating the three interactions i.e. electron-phonon, electron-magnon and the phonon-magnon we have discussed the necessity of including the third interaction. In the appendix, we heve discussed the Green-functions technique which is very effective in many body problems. Once these Green functions are known various physical quantities of the system such as energy, relaxation time, etc. can be readily calculated. 
Chapter II In the-second chapter we have formulated the total Hamiltonian of the system, by taking into account the simultaneous presence of phonons and magnons in a magaetic crystal. We have defined the electron, phonon and magnon Green functions) and after solving the equations of motion, we have obtained explicit expressions for electron, phonon end magnon Green functions respectively. These are completely new expressions which incorporate the effect of phonon-magnon interaction for the first time. 
Chapter.III 
Section I We have discussed here the properties of the dressed electrons. The power and simplicity of Green function technique becomes clear here. The poles of the Green functions give the renormalized energies of particle or excitation end imaginary part gives the magnitude of damping. Contrary to electron phonen and electron-magnon interactions the phonon-magnon inter action has a tendency to increase the energy of the electron and hence reduce the effective mass of the electron, 
Section II The Green function method for obtaining the relaxation time is given. By this method (without considering phonon-magnon Interaction) we have obtained the expression for mobility i.e. T-3/2 dependence in case of semiconductors. Also the expression for mobility at low temperature is discussed, 
Section III In this section the renormalised energies of phonons and magnons ere obtained. The modification of phonon energy is extremely negligible. But the modification in the case of magnon is very much appreciable. By taking into account the renormalized energy, the modified exchange constant is calculated. It is shown that the exchange constant is reduced, which gives rise to enhancement in specific heat and magnetisation, The enhancement of specific heat is predicted for the first time, 
Chapter,IV In this chapter we have formulated the theory of optical (phonon-magnon ) interaction. An expression for coupling constant is obtained. With this value of coupling constant we carry out other calculations similar to the (acoustio) phonon-magnon interaction case. 
Chapter V This consists of mathematical appendices. The study of these appendices show that we have to limit ourselves to temperature and wave-length range in order to simplify the calculations. 
  	 


